The genus Glycosmis, family Rutaceae, is a rich source of alkaloids, including those of the quinolone, quinazoline, furoquinoline, acridone, sulphur-containing amides and carbazole types.
and the peak at m/z 83 in the EI-MS spectrum were assignable to the isohexenyl side chain. 16, 17) The assignments of carbons at positions C-1Ј and C-2Ј of alkaloid 1 are different than those reported for isomahanine (4), 16) and were confirmed by data from HMQC and HMBC experiments ( Table  1 ). The HMQC spectrum of 1 showed the direct 1 H- 13 C correlations between the multiplet methylene proton signals at d 1.71 and 2.10 to the methylene carbon signal at d 40.8 and 22.7, respectively. The methylene proton signals at d 2.10 (H-2Ј) had 1 H- 13 C long range correlations to the carbon signals at d 131.7 (C-4Ј), 124.1 (C-3Ј), and 40.8 (C-1Ј), whereas the methylene proton signal at d 1.71 (H-1Ј) had HMBC correlations to the carbon signals at d 128.8 (C-2), 78.3 (C-3), 124.1 (C-3Ј), and 22.7 (C-2Ј). The 1 H-1 H COSY and NOESY spectra of 1 also confirmed the above assignment of the isohexenyl side chain (Fig. 1) .
In the downfield region of the 1 H-NMR spectrum, two broad singlets at d 7.51 and 5.14 were assigned to an NH and a phenolic hydroxyl group, respectively; this was supported by the IR bands at 3470 and 3362 cm
Ϫ1
, and the fact that no carbons were attached to these proton signals, as shown by the HMQC spectrum. There were two isolated pairs of orthocoupled protons: the first pair at d 6.73 (H-5) and 7.71 (H-6), and the second at d 6.43 (H-1) and 5.54 (H-2). The COSY spectrum confirmed the two separate spin systems. The NMR spectral data of the latter pair were similar to those in some Murraya alkaloids such as isomahanine (4) and mahanine (5), 16) murrayamine C (7), 18) and pyrayafoline-D (6) (assigned the same structure as 4 by Ito et al.) , 17) indicating the presence of a pyran ring double bond in the pyranocarbazoletype skeleton of 1.
The position of fusion between the pyrano and carbazole rings was determined from analysis of the NOESY and HMBC spectral data of 1. The correlation in the NOESY spectrum between the amino proton at d 7.51 (11-NH) and the doublet signals at d 6.43 (H-1) indicated a [3,2-a] typeconnection in the pyranocarbazole skeleton of 1 rather than a [2,3-c] fusion, reported for 7-methoxyglycoumarin, 7) a [3,2-d] type, as in the case of glycoborinine, 8) or a [3,2-e] type, reported for pyrayafoline-B.
17) The [3,2-a] type of 1 was further confirmed by the 13 
C-
1 H long range correlations in the HMBC spectrum between the aromatic non-protonated carbon signal at d 136.1 (C-11a) and H-1, H-6 and the NH proton. H COSY spectrum of 1 showed cross peaks between the aryl methyl protons at d 2.49 to the lowest downfield aromatic singlet proton at d 7.84, which in turn had NOESY interactions with both the methyl group and the proton at d 7.71 (H-6). The aryl methyl group also showed a NOESY correlation to the hydroxyl group at d 5.13. These data confirmed the assignment of the signal at d 7.84 to H-7, characteristic of carbazoles, 14) and the location of the aryl methyl group at C-8 and the hydroxyl group at C-9, biogenetically the same as in many Murraya pyranocarbazole alkaloids. 16, 19) Thus most of the 1D-and 2D-NMR spectral data of 1 were similar to those of isomahanine (4), with the exception of an additional nonprotonated aromatic carbon signal at d 99.1 and a lack of the methine aromatic proton and carbon signals due to H-10 (C-10) in the 1 H-and 13 C-NMR spectra. The HR-EI-MS spectrum of 1 showed a molecular ion at m/z 692.3633, corresponding to the molecular formula C 46 H 48 N 2 O 4 . In view of the simplicity of the NMR spectra, a symmetric dimeric structure for 1 with the linkage position between two carbazole monomers through C-10/10Љ was suggested.
Spectral data of the acetylated derivative 8 of alkaloid 1 also confirmed the linkage position between C-10/10Љ. OAcetylation of the hydroxyl group at C-9 caused a deshielding of the ortho carbon atoms (ca. 4 ppm for C-8 and 10 ppm for C-10), a shielding of the meta carbon (ca. 1 ppm for C-7) and a deshielding of the para carbon atoms (ca. 4 ppm for C6b) in 8 in comparison to those of 1 (see Table 1 ). That the chemical shift of C-10 (d 109.3) in 8 moved to lower field by ca. 10 ppm might be due to the further steric effects in the dimeric structure.
The EI-MS spectrum of 1 showed the molecular ion at m/z 692, and a weak peak at m/z 677 indicative of loss of a methyl group. The base peak at m/z 609 [MϪC 6 H 11 ] ϩ was due to the loss of a methylpentenyl group by a cleavage between C-1Ј and C-3. There was also another significant peak at m/z 263 which could be a doubly charged ion due to loss of two methylpentenyl groups [MϪ(2ϫC 6 In the absence of other reports on the CD of the known naturally-occurring biscarbazole alkaloids, it is difficult to draw definite conclusions from the curve concerning the absolute stereochemistry of the alkaloid, except to say that the magnitudes of the Cotton effects probably indicate the presence of one predominant atropo-enantiomer.
Superficially, the 1 H-NMR spectrum of bisisomahanine showed one set of proton signals, but on close examination slight doubling of the signal for the C-4Јa protons could be discerned. Corresponding doubling could be seen also in the 13 C-NMR spectrum, especially of signals arising from the alkyl substituents on the chromene rings, and more clearly in the 1 H-and 13 C-NMR spectra of the diacetate derivative 8 ( Table 1) . The 1 H-NMR spectrum of 8 showed clearly two sets of signals in a ratio of ca. 2 : 1, except for protons H-5, H-6, H-7, and 8-CH 3 . The corresponding 13 C-NMR spectrum of 8 showed doubling of signals from C-2, C-1Ј, C-2Ј, C-3Ј, C-4Ј, C-4Јa, C-4Јb and 3-CH 3 . Thus this evidence suggests that compound 1 is a mixture of two diastereomers, in a ratio of ca. 2 : 1. If the formation of the biaryl linkage is stereoselective (to form an M or a P biaryl) 20) from a racemic isomahanine precursor, the product could give rise to a mixture of three diastereomers (e.g. for an M biaryl, RMR, RMSϵSMR, and SMS) theoretically in the ratio of 1 : 2 : 1, and in principle, though not necessarily, having different nmr spectra (Fig.  2) . The observed NMR spectra are suggestive of this situation, but it is not clear from which isomers the different signals arise. If the chirality of the chromene ring induces some bias in the coupling reaction, an unequal mixture of diastereomers could result. Another possibility is that the formation of the biaryl linkage is not completely stereoselective, giving perhaps a major atropo-enantiomer but also an amount of the other axial enantiomer, which could also give rise, with selectivity, to diastereomers. Furthermore there is the possibility of the involvement of chiral isomahanine precursors. Much further work is needed to clarify this complex situation. For the present it can be stated only that bisisomahanine, for which the planar structure 1 has been established, exists as a mixture of stereoisomers having a dominant configuration at the axis of chirality. 20) There is now a sizeable number of dimeric carbazole alkaloids which can be considered as arising from phenolic coupling of monomeric alkaloids to produce biaryls with linkages adjacent to the phenolic substituents. 9) Thus, bis-2-hydroxy-3-methylcarbazole, 16) isolated from Murraya koenigii, has a 1,1Ј type of linkage. The synthetic compounds 21) 9 and 10 and clausenamine-A 22) 11 have 2,2Ј type of linkages. Here we suggest using the term "type of linkage" for distinguishing the linkage position of both the simple carbazole and pyranocarbazole dimers, considering only the parent carbazole ring systems themselves for numbering purposes. Examples of C 36 (C 18 ϩC 18 ) dimers arising from dimethyl-pyranocarbazole monomers are bis-7-hydroxygirinimbine A 23) and 8,8Љ-biskoenigine 19) with 8,8Ј type of linkages, bis-7-hydroxygirinimbine B 23) with an 8,6Ј type of linkage and kwangsine 24) which is a 5,5Ј dimer of koenine; bismurrayafoline-B 25) is a prenylated carbazole dimer with a 2,2Ј type of linkage. Mahanine (5), with a methyl, methylpentenyl substituted chromene ring is a homologue of the putative 7-hydroxygirinimbine which, because of two free ortho positions to the phenolic group, can give rise to the two abovementioned C 36 dimers, A and B. Likewise two mahanine C 46 (C 23 ϩC 23 ) dimers can be anticipated, but to date only bismahanine (12) 18) with an 8,6Ј type of linkage has been reported. Isomahanine (4), having only one free ortho position, gives rise to bisisomahanine (1) having a 1,1Ј type of linkage through C10/C10Љ. Other known C 46 dimers arising from geranylated carbazole monomers are bismurrayafoline-C and -D 26) with 2,2Ј type of linkages, and bismurrayafoline E 27) also with a 1,1Ј type of linkage.
Compound (2), the main component of the methanol extract of G. stenocarpa root, was determined to be murrayafoline-A from 1D-and 2D-NMR experiments and by comparison with reported data. 14) However the 13 C-NMR data (CDCl 3 ) of 2 were previously not assigned. 14) New 1 H-and 13 C-NMR data of 2 are now reported, together with assignments made on the basis of COSY, NOESY, HMBC, and HMQC evidence. 28) Murrayanine 3 was isolated from the hexane fraction of the methanolic root extract and its structure determined by the reported spectroscopic data. 15, 31) The trivial name murrayanine has recently been reused for a new carbazole alkaloid from Murraya koenigii.
19)

Experimental
General Experimental Procedures 1 H-and 13 C-NMR, COSY, NOESY, HMQC, HMBC spectra were measured on a Bruker AVANCE 500 spectrometer. Chemical shifts are shown in d (ppm) with TMS as an internal reference. UV spectra were recorded on an UV/VIS Cintra 40 double-beam spectrometer (GBC 2855), and IR spectra on an IMPACTS 410 (NICOLET, U.S.A.). EI-MS spectra were obtained by a 5989B MS (Hewlett Packard) spectrometer. HR-MS spectrum was obtained by a KRATOS MS25 RFA spectrometer. The optical rotation was measured in CHCl 3 with a PO-LARIMETER-D spectropolarimeter and the CD spectrum was measured on a Jasco J-710 spectropolarimeter in acetonitrile solvent. All solvents were distilled before use. combined and also rechromatographed on silica gel (using hexane/EtOAc 6/1 as eluent) to give 1 (33 mg, 0.03% C-NMR (CDCl 3 ) data were as reported. 15, 31) 
